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^ (71) We, CARL EREUDENDHIG, a 
G^man Osnpany -(a RommancUigesdl- 
s^ait, ti» present penso nafly respoasSde 
fWtneR of wbMk bx&, HELMUT PABOE^IO- 
•lUS, HAm SRDCH FREUDfENKERG, 
OTTO SGEIIIJ>KAOER, BEERAIANN 
^IWaJlWBNiraiRG, DIETER IFIRiEUDOSN- 
BBRG, and REIiNKMlT FREUDIENBUIRG), 
ctf 6W0 WetnlKdm Bci^stcasss, Hohz^rw^ 2, 
West Gemiany, do hereby dedaie die inven- 
tioii, for which iwe pray 4m a p^ent may be 
gianted 10 us and die modied by which it is 
to be pertfonMsd, to be particularly desafted 
m and by die f ollowii^ sxsasmssstZ'^ 

This invendcm relates to suctixHi grips imdc 
of an eLastamei^ nmerraJ, and ccamstmg of a 
mouoaang stem and a suodcHi cup at aas oxi 
of die stem. 

Similar sucKton ffips axe known from die 
art of owweyoes. Tiiy aie ustxaUy installed 
as gr ippin g tooJs and can have varrous sizes 
and foxms» accoiding to die parttodar duties. 

It is kxunm to contnri the snciang and re- 
lease of suction grq>5 mth the hel^ of mecb- 
Micd devices or by qsecaal pneumatic vatvea. 
The last-meadraed Und of control is generally 
oiqxlQyed if r^d and exact contnd of a 
piutaltty of suction grips is mvolved. 

Such a sdution is however not satisfoctozyj 
to the extoA diax the n ecess aiy pneumatic in- 
staUadoa is associated widi ^^Ifiicant costs. 
A TOuum pump is neoessaty in particular^ 
besides various control vMves. Since, in con- 
itcast to the compressed air nssmyxk available 
in titt niajot% of factmes, in general no cen- 
tral vacuum n^woife is available^ this require- 
ment is goyraliy associated with die indepen- 
dent provisaon of a vaonan pinnp. However, 
' yg c hnic ai dilQiculti^ then also arise^ in psad- 
cidar becau« dirt or dust can penetrate into 
die system throi^Ji diese suction cups when 
diey are sucMiig, and can lead to disturbances 
diere. En^Io^nent is dieiefore Hmited to a 
dust-free atmosphere. 

J[Je <Jbject underiyii^ the invention is to 
develq> oiction grips which enable a reliable 
and e&act opecaticHi wttfaoot requiring an a- 
tsmal vacuum source. 



^ "Hus object is sdved according to the inven- 
tion by a suction gra^ made of an elastomer, 50 
and coosKting of a mounting stem containiiig 
a ca yiy^ a succkm cap act one end of the stem, 
aiy^ intemai sjiace of the cup ^wrmm yrai-ing 
with the csmty dnro^gh a dex3>]e valve which 
Is diiectiy at the base of the aictitm ciip and 55 
wiacfa remains %hdy dosed when there is 
v acuum in tiie suction cup ami stmaspbmc 
pressure in titt: cavity, but permits passage of 
cMn|M«ssed mr from die cavity into die inter- 
nal ^oe of die suction cup. 

According to two possible endiodtments of 
die invention, the valve is constituted by a ball 
or a cylinddcal member wtikb is arranged in 
the cavity.- ^ 

AooonMr^ to anodier emboi£inen:^ the valve 65 
has a ^ seal, whidt as in^^ whb die rest 
of the suction grip. 

Three exanqiles of c m faod un eute of die in- 
VGmaa are shown in the aoooaqKmymg draw- 
ings, and vnM be desofted in more detafl 70 
below. 

^ Eadh of tiie E^^ures is a vertKal cross sec- 
tioo of a zeroective suction grip. 

•Eadt of the suctkm grqys h nxade of an 
clastioaiexic mateiiad, for exanqiile of ndiber, 75 
and con^pifees a mountain stein 1 and a suction 
ci^ 2. Each of the grips is suit^ly manidac- 
tured int^r^diy by iniection or other moulding. 
Und^ fpeckd requirements, for example if 
large suction cu^ rs^pUdly wsai out by ihe 80 
continuGiB piddng of bodies widi h^y 
^irasive surfaces, the suction cap may be re- 
ieasabiy seemed cm the mounting st3em. 

Ibe . sign i fic ant fes^ure of die suction grips 
is to be seen in a valve 4 A, 4-2, 4.3> wiach is 85 
arranged betwe« a cavity 3 and an iotemal 
space 5 of the suction ciq>. The valve lies 
direcdy at the base of die suction ci^ 2. If 
tills ct^ is pressed fimdy against a fiat ol^'ect 
whHe there is atmosplusric pressure in the 90 
cavity 3, dien tiie consequensce is tirnt air in 
the space 5 is almost entirely expeHed, between 
die perii^ieral edge of the cup and liie ol^ecti 
as would be the case whh a ct^ having no com- 
n Mifflcatro tt witii its imenM ^paoe. Then, iqmn 95 
luting .of the suction grip, a partial vacuum 
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arises in ibe inteniai space, so that a very good 
boldiiqg; toce is produced oa die objecL If 
ifaeieafcer ibe object ^dudi l»s been picked up 
IS to be pat . down, then provision is made to 
5 direct a slioit blast of compressed air dmmgb 
ibe cavity 3 of the mounting stem to the valve. 
This is constraoted so that it is diorou^y 
vaamm tigjit, that is to say it will not leak at 
all with a positive pressure diffeience of up 

10 to 1 atmo^^ie between the cavity 3 and lii 
^>ace 5, but so that it opens with the excess 
pressure of 2 to 6 atmo^rheres usually piesent 
in a compressed air network. For example the 
opening takes place in constructions according 

IS to Figures 2 and 3 in that die mounting ston 
1 ^asticaily enlarges in the neighlboudiood of 
the ball or cyiindric^ member, so that the 
oompressed air can reach the internal space oi 
the suction axp S. 

20 Hie vacuum in the imerBal space of tte 
sifrriATi -cup 5 is thereby filied, and an immedi' 
ate release foflows of the ob|ecc whidi has been 

pidoedup. 

figure 1 shows a suction gc^ in vAsidi die 

25 valveiscQOsdtutedbyalipseaL 

Filiate 2 dxm anodier gpp. In vMch die 
valve 4^ is .constituted by a baU vsdve: 

Figure 3 shows a grip resBmHi ng Kguie 2, 
in which however a ca^iiiidzKal member Is em- 

30 ployed insteisd of the bait AU materials vvith 
relatively h^^ sur&oe hardness axe suitable as 
materials for forming the ball^ for example 
wood, plastics, Tfv^ or ceramic materials. All 
embodunents are suitable for employment 

35 imH<=»j GonditTons coirtinuous operation^ and 
good cesidts have been achieved in this reflect. 

The advantage iwhidi can te obtained with 
a suction grip according to the invention con- 
sist especiaMy on thai, with omission of the. 

40 vacuum xnunp Mtherto necessary, it makes 
po^ible an e^pi^^y exaxx and ^aUe pi<^- 
ii^ and patting down of dxe objects being 
transported. In jnaccicat operatUHi it appears 
to be ihorou;^ily insensitive to dirt. In addi- 

45 1100. it Is advantageous diat the wide poss3>il- 



ities of shape of special suction caps are not 
prevented by the valve acrangemmt according 
to the invention. 

An additional advantage consists in the 
possftiility, introduced by the en^Loj^ment of 50 
a suction grip according to the invention, of 
also being able to pick up objects covered in 
dust Fot this purpose it is oidy necessary to 
introduce a ^rt blast of compressed air 
through the valve 4.1« 42, 43, befme said/oc 55 
dining the application to the cootaact siuface, 
so as to remove the dust from the seaimg zone 
of the suction cup. 



WHAT WE CLAIM IS :— 

1. A suction grip made of an dastomer, 60 
and consisting of a mountiiig stem cmtainlng 

a cavic^j a suction ciq> at tne end of the stem, 
the intexnal ^race of die comnnmicatuag 
with the amty through a fi^ible valve vritidi 
is direcdy at the base of the sucti<m ctq> and 65 
which remains t^^idy dlosed when there is 
vacuum m the stiction cup and atmospheric 
pressure in the cavity, but permits passage of 
compressed air from the cavity into the inter- 
nal space of the suction cup. 7C 

2. A suction grip acotmiing to daim 1, in 
which the valve is oonstitutBd a ball or a 
^iindrical member vMch is arranged in the 
cavity^ and has a diametffr greater than dte 
diameter of the cavity. 7! 

3. A suction grip according to daim 1, in 
winch die valve has a Bp sed, winch is intend 
with the rest of ^ suction grip. 

4. A suction grip aoa»dtng to dahn 1» sid^- 
stantially as de^aibed with rdemioe to Figure 81 
1, Figure 2, or Figure 3 of die acomipan^ring 
drawings. 

For the Applicams: 
GHX, JRBNNINGS & BVmY, 
Chartered Patent Agents, 
53 to 64 Chancery Lane^ 
London WGSSA IHN. 
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1534235 COMPLETE SPECIFICATION 

I cuccT drawing Is a repraducUon f 

* the Original on a reduced scale 
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